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Ann-ox,dants !o protect easily oxicJiza&le comoounds in 
livmg and oead materials againstoxidation. tnev are natural 
products, they are soluble in organic as well as acQueous 
!^ir.f preferably colourless and have no fluore- 

■ -^r,? H f ^ ^''^ ''"^ properties, they have only faint 
Z Jl ''^ "'^^^ of concentration in question, and 

nZT,"'^'"^"'^'^ ^"'^ secondary amino-groups that are 
linKed to carbon in aliphatic residue. 
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The invention concerns ent i -oxidant s to be use- .o. 

of easily oxidizable co.oounds, e.oec^e-v r Protection 
acids, ..a.nst o.idetion-. .He l^^^^l^ /T"'''"''''' 
sti.uietin, e.-.ect on .isn, end .e. be.::. l^V':: 

feed. ^ ^Gditivc 


'e in 


20 


Po.yunseturatec marine fatty acids have attr=.ct.d n.d ^ ■ 
nutritional attention .n recent vears becusl o- - 
, protect egainst heart disease an^ cnc- l!"- 

- high incidence of th = s= i supposed that the 

n-rition, and t^at "hi ! '^''^'^ '° ^"'-"^ive 

habits or oth..: s" bt = ^^^"^^ eatinc 

o.n_,ise by oonsur-.ing enough of the n"t--in..,, 
in^portant polyunsaturated fatty acids. — "lonally 

Polyunsaturated fatty acids and ant i -oxidant s are a, so 

ir::r:::a::sr:o:::r:: - - 

are r.ade to ."ind di.^<= " P^-oaucts, hence atte.^ots 

"° containing a maximum of ^^ts r.,.^. • ' 

tne amount of fat does, howe — r increasing 

A balance must .e foun In t.T^^^" ^^'""^ -ncidit,. 

to add and the sta.ilitv o a TT^ ^^"^^ ^ 

presently n us^ as an ' . • ^^^^ ^thoxyquin is 

. . " ^nti-oxidant. The com.oound is ve>-v 

e..ective, but is n^ .-allK^wed in .'oods fo^ h'^n. 

is worrying for Norwea^an ^'ish fa^ . consumption. It 

traced in edi'd e -'ish^'. / ethoxyguin has been 

available Alternatives to ethoxyguin are not vet 


Anti-oxidants also orpv^r^n-h ^ 

fer.s lost be-„e=r L ! °" ^'°-<=9ian fish 

lost oe.ueen 100 and 200 million kroner in 19a<l ■ 

or infection in farmed fish i " result 

linked to ooor feed oua:"v' ^'^^ diseases are 

guali.y, especially rancid fat. 

The present invention tak^q 

■caK^s as Its starting ooint the m^r-v^^ 
reauction in the stability o/.'at-v . ■- 

acid Ar^.-H . ''^^^ ^" ■^^^ presence of 

dt-ia. Acid IS produced wh^^n .f==.<- 4. 

positive feed-bacv leadrl - "^"^ '^^^ * 

process 1 h=v *=«i=ration of the rancidity 

Process. I have postulated thsi- +-v,^,- • 

that there exists a type of anti-oxidant 
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Which coun t eracf c; co-;^ 

- ...... r:."t::c"^^"^ ^-"-^ 

I have tried to fl., ^ll^ll " ''''' -rKali.e. «o„.v.., 

na.u.^i co^po.r.ds of a :.„o-..., b.oo-„.:,ist.-y . 

Attention h„ be... centred on pol.,a,.i,e. Se,'. 

-IX living orgenis.s, end nev.'a i . no ^=-POunds oco.r i, 

secondary e.i„o-„rou,s " ^^ruct.re of primary end 

-ve p.ny3.cai end Ce^^ceT ^.o::.:::!-':" " — = - = 

- .-.bar Of product ty.as, l^^::: ;^"':/'"''' ^^'^ 

eesixy, tbey be.e „o .er.ld ::ste snaTr-""-'""^"" 
colourless. smell, and they are 


is shown belov 


of four natural pclya.^.ines 
2 2 -Cn 2 -Cn 2 -CK2 -Nn2 
2 Cn 2 -Ch 2 -C H 2 -CK2 -CK2 -NK o 

- -rc":::f"e\:::;":^,:::tr^"-^ -^^d 

polyunsaturated fetty elids "™P°unds, especially 

n.-.ally occrrin, LpoLdsll"::/:: ^ ' ^"^^^ 
accueous solvents, and which are p " " 

fluorescence end only a faint f"""''^^ colourless and have no 
being characterised L the:"" = 
amino-groups which are linked ""^""^ ^••■<^ secondary 

have the formula ^° " aliphatic residue and 


H-(NH-(CH2)„-.™-(CH2)„-™, _ 


H 
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where n = 0-7, m = 0-7 and o = 1-4 and where n and m can 
different values for different values of o. 

Specif:.caily, the ant i-oxidants according to the invention are 
spermine or spermidine. 

Furtherrnore, the invention concerns a method for the orotection o^ 
easily oxidizable compounds, especially polyunsaturated fat-v 
acids, against oxidization, the method being characterized in 
thast the compounds are mixed with the above an ti -ox idants . 


15 
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Furthermore, the invention concerns the application of the abov^ 
antx-oxidants for oxidation protecrion of marine oils such as co- 
liver oil, capelin oil, and their concentrates, foodstuffs suc'n 
margarine, chocolate, dressings, meat and fish, feed produc::s such 
as fish feed, feed for fur-bearing animals, poultry and dom:estic 
animals, cat and dog food, cosmetics such as lipstick, and skin 
creams, technical products such as lubricating oils, petrol, 
rubber and plastic, and pharmaceuticals. 


The effect of dif f erent ' polyam.ines has been tested. Table 1 shows 
the effect of some corrjnon ant i-oxidants on capelin oil (from 
Mallotus villosus) containing '7% easily oxidizable 
2. polyunsaturated fatty acids (20:5, 22:6). The stabiiitvwas 

investigated by means of an accelerated test, in which' the oil was 
e.xposed to oxygen at a high temperature (lOOOc). The induction 
time, being the time from the start of the experiment until a 
rapid increase in a rancidity parameter takes place, is a measure 
of the effect of an added anti-oxidant . The effects of different 
anti-oxidants given as % increase in induction time (protection 
factor) are shown in Table 1. 
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Anti-oxidant 

faciior 


Blank 


Vitarnin E 


0.0 


BH.^ 13 3.3 

Ascorbyl pal.T:itate 142.9 

StnoxvQuin 773 g 

opernnxGine 1090 . 5 

SperiTtine 29-^7 5 

3957-1 

The anti-oxidative effect or 200 

te.-nperature was 260c. ~" "^^"^ Period. The mean 

analyses vere grouoed . 7 s-r-,-. 

— series (A,3,c,d,s,f and c- ) . 


20 

Series A 


samples v..„e stored in a fridge (^oc, , - 

fro™ an .nopen.d bottle once e wee.. ""^^ 

25 „ . 

Series 3 

Sair.ples were stored in the dar- , ^ 

-terial for analysis was ta^ " temperature, and fne 

wee).. unopened bo^.tle once a 

30 _ 

Serxes C 

i sample was stored in the d^r-v • 

temperature. Samples were taCin " '""'^ 

^sxen J times, a week. 

35 ^^^^^^-Hl£ie^_D^__E,_F_and_G 

The samples were stored in the dark n 
temperature. After sample takin. ^h ' 

times and sealed. SeriL D ha ^^'^^^^^ ^ 

-0 ppm .BHo .tertiary .utyl h^dTorrt :::nt ^ i::::: I ::r:::: 
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added 200 ppm octyl callate. Series G 'contains 200 pprr. spermine 
The series C and D differ frorr. each other in thar C vas ooen 
constantly, whereas D was opened 3 times a week and agitated. 
Measuring was performed 3 times a week. 


'able 2 


Series 

T e rr; p . 

Conditions 
Open/sealed 

Anti-oMidant 

Oxidation 
rate 

A 

4 ■ 

SEALED 


-0 . 02 7 


26 

SEALED 


-0.177 

C 

26 

0?EM 


5 . 397 

D 

26 

OPEN/SEALED 


3.597 


26 

GPEN/SEALED 

T3HQ 

3.414 


26 

OPEN/SEALED 

OCTYL GALLATE 

3 . 210 

G 

26 

OPEN/SEALED 

X 

0 . 090 


20 

The investigation shows that spermine in open bottles gives the 
same protection as storage in sealed bottles. T3HQ and cctvl 
gallate do not induce significant increases in stability. 

25 The anti-oxidative effect depends both on the type of oolyamine 
and on its concentration (Table 3). On a molar basis, the effect 
of putrescine is not as favourable as that of spermine. The 
variation in effect corresponds closely to the number of amino 
groups in the various polyam.ines the tests were performed on 30% 

30 co.ncentrate of 20:5/22:6. Oxygen exposure at 70Oc was used. 
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3 = spermidine 
C = P'-Jtrescine 

5 

Induction Tims (hours) " 

3 ^ 

369 ~~ ~ 

10 0.. 1 354 

o - . 393 

^•o 1059 - ^""^ 

1.0 169=; 493 

1158 

2.0 3153 -3 
" ^^"^ 

The anti-oxidative e-'ron^ 
. exarr.inina the ^a^^v T- -^^^^^-^^-es has bee. confir.-..." - 

oxidation process, ^abl^ - - a. cx..erent times durinc the 

20 - , stabilised by O.S m.. soer^.n^ a^ 0^ '"""'''^ 

-1 -as oxidized at lOOOc 1^. "7 . ' '''^ "^"^ ' ' • The 

hours. ' ^-^^ anduction time of 24.5 


25 

Table 4. 


acid 

0 

•24.5 

no. of hours 
28. 5 

^ variation 

from 

t = 0 

20: 5 
22: 6 

4.0 
2.1 

4.0 
2.1 

0.7 
1.3 
0.5 

-6.3 
0.0 

-56 . 
-67 . 

3 
5 









Stabilisation of polyunsaturated fattv • ^ • 

regarded as a key to in... = " f^^d is 

'^^y to increased growth j 
reduced mortality. growth, good general condition and 


' . 0209509 

The effect of sper.-nine on char soawn is c^sc-ibo^ • . 

Table 5. - c.sc.ioed oelow and in 


-ne results are: 


200 pprp. sper:-,ine in fish feed has 

= r= = ^4- apparent necativo 

eri^ects on the. fish. 

2. Mortality is reduced frorr. 4.5% ^. r -he • 

1 lo. . ^- . ■ ^" monitor grouD to 

-•i^ xn tine pilot group. 

3. The grovth.rate increases bv 20% t'.e -.i ^ 
(Table 5). ' ^-"^^ 

It is concluded that polya.ines .ay be used in fish feed. 
The growth test was oe-fo^-npr - 

1. ^ spawn was acc i ^' 

— day p...od, au.in, ,,,, te.oe„tu-. Jas : ' 

graauallv frora 2.5 to 8 Hor n ■ " i-icreased 

.he spaw; was fed .::s ST40:. ^^^^ acclimatisation period 

The feed given to each of the groups was .- 

A. Co.T..ercial EWOS ST40-2, stabilised with ^00 c-^n 
ethoxyquin. ' 

B. Preeze-dried capelin roe with added vita.ins and 
'•-xnerals, but with no anti-oxidant 

C. Freeze-dried capelin roe with added vit^nins -.^ 
and 200 ppn. ethoxyquin. -^-^ins, i...nerals 


D. Freeze-dried capelin roe with added vi-anin. • 

and 200 pp. spermine. ^-amxns, mineral 


s 


Table 5 
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Dav 


0-14 28 


GrouD 

^ * Wet weight (g) 

0.980 1.725 -2.025 '° 


10 


n ^ ^.usj 2.^85 

^ 0.980 1 709 , 

" 2 .uo8 2.111 9 o^-, 

D 0.980 1.503 , ■ 

2. no 2.205 2.804 


% growth above monitor group (3) 


3 0.0 


0-0 0.0 0.0 


^ 0.0 -1 o 1 

^ 0.0 -7.7 - . 

^ • 5 22.7 


Example i 

20 

Mari.ae oils, such as caoel^-n o< l r-oH 1 • 

1 oii, c.oa liver oi l nr^/^ i -; 

capsules and concentrates o^' no^ v- . ' 

^-L^^es polyunsaturated "At-^-^ ^ 

stabilised by adding .he oclva-,in.s a' a - / , ' 
production process I„ ' * -uitaole stage of the 

« process. In cne case of oils produced at i ow 

- .e..peratures, the anti-o.ldants .ay b, added before CI- 
-nce.ntration of the additive will depend on (ar^h^" „ 
xn stabilisation is desired, and (b) what is he 
^nti-oxidants app.oved by the Health au^orlt":. 

Example 2 

Poodstuffs such as margarine, chocolate and dressings a^e 

::: ::: :o::::"^:r ^t"^^"-- - - ------ 

- .c,ueous soIutioror-le^ttT^^T- ^^^^^ ^^^^ " 
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Example 3 

.e,d produces such as fish fe.c and feed for f.r-b,ari„, a.-: ..,3 
are s-.ab.lised cy addino the anti-oxidant at a suitable 'stac' I, 
.r.e production process. The polya^ines .ay be added to the I,.., 
-terrais (fish, fish offal, .eat offal etc., tocether Wth'o h- 
water or fat-soluble additives. ' 

Exampie 4 

Cos.^etics (both water ar.d fat-based) mav s-^b--^^- - • 
the polya.i„es at a suitable sta.e o'f 


e :3 


i5 


20 


.ec„.tolo,ical products such as petrol, lubricatinc c , 3 .,.3.., 
.uooer a..d floati.,, crystals are stabilised by .i.;!.., I-ir^^^' 
....-o:<.ca„t at a suitable stage of the production o^cess" ^n -h- 

case or polymer oroduc-s -n.'c, ■ • - --ocess. _n .he 

- oauc.s, .P.is .:n=y oe oerore initia-.ion is carried 


25 


30 


.nar.aceut.cals are stabilised by adding the polya.ines ' < , a 
concentration as stipulated by the Health ..ufnorl ti-s p;;',.',- 
-y also be produced as separate pharmaceuticals and ;n s 
axspensary forms (tablets, retard tablets, solublets , "oi ^s" 
capsules, po.ders, granulates, ^i.tures, suppositories 
.n^ectabilia, infusion fluids, a.pulles. dialytica , 'oi;t.... 3 
liniments, spray fluids etc.) -ntm...^3. 
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1. Anti-oxidants whi^h ar^ >-^^ - 

o......e ::: 

::::::: :r::::::: 0...^^---. 
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H-(^.H-(CH2),-nH-(CH2),-^:h)o-H 


= where n = 0-7, = o-7 a-- n - i - - , 

2. Anti-oxidants according to claim 1, 
I sc-r.- - — 1 - e c . n that they are spern^ine 

3. ^ Anti-oxidants .according to clairns 1 and 2, 

fish. ^ - - - ^nat they are growth factors for 

4. A method for the protection of easily oxid^'zabl. 
especially polyunsaturated .'at^v acid = compounds, 
— a c t e r i . e d ^ : tCa^ ;e''^^"" ox.di.ation, 
ant.-oxidants. according to claims i and .r^'^^""" ^^"^ ^'^^ ^'^^ 


5 


A method fo^- innr-^i;:^ciTn^ 

~ increasing rne growth rate in farmed fish. 


A method according to claims 4 and 5 

\" ^ ^ ^ ^ -^-^ ^ - ^ in that the ' anti-oxidants are used 
concentrations of 2 - 1,000 ppm . ~' 


D 


10 
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Appl.c...or. o5 the .n.i-oxidan.s. ac=c.-d.„g to cl.i.s 1 and , 
ror OM.aatio. protection of marine oils, food scuffs 
cosmetics, t,=h„oXo,ioaI product, and Pha^^aoeu^i^Iu . " 

8. Application, of the ar.ti-ox.dants according to claims 1 ... , 
ror use as a pharmaceutical, a paramedical preparation a.d a" 

cosmetic preparation.. 

5- Application Of an ti -ox idants according to claims . and . -or 
-e as a grow.h-inducing factor for ani.als and plants. ' " 


30 
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@ Anti-oxidants to protect easily oxidizable compounds in 
'-ms ano dead materials against oxidation, they ar^natu ' I ' 
products, they are soiuble in organic as well as a'cqueou 

solutions, they are preferably colourless and have no nuor° s 
smell annT P-P-nias. they have onl^^arn, 

smell and taste ,n the areas of concentration in question and 

iZ^l^r'^'V"' ^^""'^'^ amino-groups tha't arS 

unKed to caroon in aliphatic residue. 
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